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We have constructed a database of MOLA clouds, identified by clusters of closely grouped 
echoes lying significantly above the planetary surface. Each set of cloud echoes was plotted by 
altitude and along-track distance (see Figs. 3-5), inspected visually, and assigned to a category 
based on its morphology and relation to surface features. The location of clouds by latitude, sub- 
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Fig. 3: Echoes from a typical cloud formation that is adjudged to contain propagating waves — green in 
Figs. 1 and 2 — which are more common in the northern than in the southern polar regions. Ordinate 
represents altitude (km) and abscissa distance along track (km). 
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Under conditions of Mie scattering, and assuming unit geometric albedo, the number density of 
C0 2 ice particles required to produce the observed echo strengths is about 2 x 1 0 8 r 2 per m’, where 
r is the particle radius in pm, which we infer to lie between 0.1pm and 50 pm. If r were less 
than 0.1pm, Rayleigh scattering would predominate, the cross-section would rapidly drop off as r 4 , 
and no lidar echo would be detectable. If r were greater than 50pm, the particles would fall too fast 
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the latter are not. The tracks of some correlated propagating clouds are shown in Fig. 7. 
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Fig. 6 Correlation between pairs of clouds detected within 48 hours of each other and separated by > 1 ° of 
arc measured from the center of Mars, as a function of zonal vortex wind drift rate (degrees of longitude per 
day). Green: correlation of propagating clouds; blue: of topographic clouds; black: of all cloud categories. 
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Three explanations for the cold spots have been put forward. They could result from CO, ice 
clouds [8], from a deep layer of C0 2 frost [8,9], or from surface layers of C0 2 slab ice [10]. In each 
case, the low value of emissivity results from volume scattering, but under very different conditions. 
To choose among these models, we have made maps of the spectral slope, 3E/3A, for 20pm < 
A. < 25pm at intervals of 5° in L s . The cold spots show up clearly as isolated minima, as shown in 
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Fig. 9: Map of the TES spectral slope, 8E/8X, for 20pm < X < 25pm, 70° < L s < 80° in the southern 
winter. Cold spots (blue, magenta) are clearly visible with negative spectral slopes. 
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